Conjugation of alginate to a synthetic peptide containing T- and B-cell epitopes as an induction for protective immunity against Pseudomonas aeruginosa.
Pseudomonas aeruginosa is a major cause of respiratory tract infections worldwide, particularly in hospitalized patients with immunosuppressed conditions and cystic fibrosis (CF). Excessive use of antibiotics means that there is currently resistance among bacterial infections to many drugs. Vaccination is a strategy that can reduce mortality and morbidity rates in infections such as those caused by P. aeruginosa. Alginate has a critical role in such infections and affects pathogenicity of the bacterium. In this work, the bioinformatics approach was used to design and synthesis a carrier peptide (ERRANAVRDVLVNEY), derived from OMP F P. aeruginosa. This peptide contained both B- and T-cell epitopes based on prediction models. Conjugation of alginate to carrier peptide was performed and then analyzed by Fourier transform infrared spectroscopy (FTIR). Results of this study on mice showed that the conjugate elicited anti-alginate-IgG that were not detected after immunization with naive alginate. The effect of the antibodies to alginate conjugate was evaluated as highly opsonic and showed moderate to high-level killing activity against two mucoid strains. IgG1 was also dominant among IgG subclasses. Mice vaccinated with the conjugate vaccine survived lethal challenges (2 ×LD 50). Furthermore, using an acute pneumonia model of infection in mice, determined that levels of P. aeruginosa in mice were significantly reduced in the vaccinated group. Thus, tests confirmed ability of this conjugate to elicit protective and opsonophagocytic antibodies that candidate our vaccine for further studies.